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Abstract

Brain metastases from gynecological cancers were retrospectively investigated in 18 patients who were
treated between 1985 and 2006. Six patients received surgical resection followed by radiotherapy, and
12 patients received only radiotherapy. The median survival for all patients was 4.1 months (range
0.7-48.2 months), and the actuarial survival rates were 11% at both 12 months and 24 months. Univari-
ate analysis showed that treatment modality, extracranial disease status, total radiation dose, number
of brain metastases, and Karnofsky performance status (KPS) all had statistically significant impacts
on survival. Two patients survived for more than 2 years, and both had single brain metastasis, inactive
extracranial disease, 90-100% KPS, and were treated with surgical resection followed by radiotherapy.
Improvements in neurological symptoms were observed in 10 of the 12 patients treated with palliative
radiotherapy, with median duration of 3.1 months (range 1.5-4.5 months). The prognoses for patients
with brain metastases from gynecological cancers were generally poor, although selected patients may
survive longer with intensive brain tumor treatment. Palliative radiotherapy was effective in improv-

ing the quality of the remaining life for patients with unfavorable prognoses.
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Introduction

Brain metastases develop in approximately 10-30%
of cancer patients and the prognoses of these
patients have historically been poor. The most com-
mon primary tumors responsible for brain
metastases are lung, breast, and unknown primary
tumors, and melanoma.*y In contrast, brain
metastases originating from gynecological malig-
nancies are extremely rare, with the exception of
choriocarcinoma, and the incidence of brain
metastases in clinical series for all gynecological
cancers is approximately 1%.36-41)

Recently, advances in neuroimaging, such as com-
puted tomography (CT) and magnetic resonance
(MR) imaging, have allowed careful monitoring of
cancer patients, which together with the increased
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uterine cervical cancer,

survival of patients, has led to more frequent and
earlier detection of brain metastases. Therefore,
clinical reports of brain metastases from gynecologi-
cal cancers have increased gradually.9:3%

The present study evaluated our experience with
brain metastases from gynecological cancers to
identify the treatments and factors that influence the
prognosis of these patients.

Materials and Methods

A retrospective review of the medical records of
2729 patients with gynecological cancer treated at
the University of the Ryukyus Hospital between
1985 and 2006 identified 18 patients (0.7%) with
documented brain metastases from gynecological
cancers. The brain metastases were diagnosed by
CT with contrast medium or, more recently, CT
and/or MR imaging. Six of the 18 patients had histo-
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logical confirmation of the diagnosis after under-
going surgical resection of the brain lesion. All
patients underwent primary medical evaluation in-
cluding detailed history, review of symptoms, and
physical examination before a treatment plan was
formulated, and follow-up information was obtained
from the patients’ records or from communications
with the patients or their physicians.

Six of the 18 patients were treated with surgical
resection followed by radiotherapy (S + RT group),
and the remaining 12 patients were treated with
radiotherapy (RT group). Radiotherapy used a 4-MV,
6-MV, or 10-MV linear accelerator to administer dai-
ly fractions of 2-3 Gy 5 days per week. Stereotactic
radiosurgery was not applied. Fifteen patients
received whole brain radiotherapy (WBRT) of 5-50
Gy (median dose 30 Gy), and three patients received
WBRT (40 Gy in 20 fractions) followed by local boost
using the appropriate technique (dose range 50-60
Gy). The doses were 30-60 Gy (median 50 Gy) for the
S + RT group and 5-50 Gy (median 30 Gy) for the
RT group. Corticosteroids in individualized doses
were given during radiotherapy. Three patients then
received systemic chemotherapy using cisplatin
with or without 5-fluorouracil or a combination of
adriamycin and cyclophosphamide.

In this study, statistical analysis examined the fol-
lowing potential prognostic factors affecting sur-
vival: age (<65 years or =65 years), Karnofsky per-
formance status (KPS; =70% or <70%), primary
histology (squamous cell carcinoma or others), ini-
tial International Federation of Gynecology and Ob-
stetrics (FIGO) stage, extracranial disease status (ac-
tive or inactive), number of brain metastases (single
or multiple), greatest dimension of brain metastases
(<4 cm or =4 cm), interval between diagnosis of
primary tumor and brain metastases (<2 years or
>2 years), treatment modality for brain metastases
(S + RT or RT), total radiation dose (<50 Gy or =50
Gy), primary tumor site (ovary or others), and use of

chemotherapy (yes or no). Patients were considered
to have no evidence of active extracranial disease if
there were no metastases outside the brain and the
primary tumor was controlled. The term controlled
primary tumor referred to a primary tumor in com-
plete remission after surgical resection, radical
radiotherapy/radiochemotherapy, or a combination
of these treatments.

A recursive partitioning analysis (RPA) of three
Radiation Therapy Oncology Group (RTOG) studies
used the following classification: Class 1, patients
with KPS =70, age <65 years with controlled pri-
mary disease and no evidence of extracranial
metastases; Class 3, patients with KPS <70; and
Class 2, all remaining patients who did not fit into
Class 1 or 3. To ascertain whether this scoring
system is also applicable to patients with brain
metastases from gynecological cancers, our patients
were grouped into these three classes for analysis.

All data were updated to December 2006. Overall
survival rate was calculated according to the
Kaplan-Meier method!® and survival was measured
from the date of diagnosis of brain metastases until
the date of last follow up or until death. Differences
between groups were estimated using the log-rank
test.?) A probability level of 0.05 was chosen for
statistical significance. Statistical analysis was per-
formed using the SPSS software package (version
11.0; SPSS Inc., Chicago, Ill., U.S.A.).

Results

Table 1 indicates the incidence rates of brain
metastases from gynecological cancers according to
the primary tumor site. In total, 0.7% of the patients
with gynecological malignancies treated in our insti-
tutions developed brain metastases. The incidence
of brain metastases from ovarian cancer (2.1%) was
higher than those from other primaries (0.4-0.7%).
The patients were aged 38-74 years (median 53

Table 1 Incidences and median survival of patients with brain metastases (BM) from gynecological cancers

Previous reports

Current study

Primary site Reference Incidences Medlan Patients with Incidence  Median survival
survivals BM/total
No. of BM (%) . of BM (%) (range) (mos)
(mos) patients
Ovary 4, 10-19 0.3-2.2 1.3-19.5 71335 2.1 7.3 (0.9-48.2)
Uterine cervix 20-24 0.4-1.2 3.0-7.8 711716 0.4 2.8 (0.7-28.4)
Uterine corpus 25-30 0.3-0.9 1.0-5.3 4/556 0.7 4.3 (3.1-4.9)
All sites included* 31 1.8 7.3 18/2729 0.7 4.1 (0.7-48.2)

*Other sites include vagina, vulva, and fallopian tube.
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Fig. 1 Actuarial overall survival curves for the 18
patients with brain metastases from gyneco-
logical cancers.

years) at the time of initial diagnosis of gynecologi-
cal cancers. All patients had histologic confirmation
of their primary lesion. Seven patients had squa-
mous cell carcinoma, and 11 had adenocarcinoma.
At the time of initial primary treatment, 11 patients
had clinical FIGO stage I-II tumors, and seven had
stage III-IV tumors.

The patients were aged 42-74 years (median 55
years) at the time brain metastases appeared, and
KPS was 30-100% (median 60%). The signs and
symptoms were headache in eight patients, motor
weakness in seven, seizures in two, and cerebellar
dysfunction, disorientation, speech disturbance, and
diplopia in one each. All patients underwent chest
radiography, chest CT, and abdominal CT. Sixteen
of the 18 patients underwent radionucleotide bone
scintigraphy. Extracranial disease status was active
in 14 patients; three had recurrent extracranial
metastases, and 11 had both uncontrolled primary
tumor and extracranial metastases. The interval be-
tween the diagnoses of primary tumor and appear-
ance of brain metastases was 0-78 months (median
16 months). Five patients had single brain metasta-
sis, and six had brain metastases with largest dimen-
sion =4 cm.

The median survival was 4.1 months (range
0.7-48.2 months). The actuarial overall survival
rates were 11% at both 12 months and 24 months
(Fig. 1). The median survival was 9.3 months (range
4.9-48.2 months) for patients in the S + RT group
and 2.9 months (range 0.7-6.2 months) for patients
in the RT group. Univariate analysis showed that
treatment modality, KPS, extracranial disease sta-
tus, number of brain metastases, and total radiation
dose all had statistically significant impacts on sur-
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Table 2 Univariate analysis of various potential
prognostic factors for survival in patients
with brain metastases (BM) from gyneco-
logical cancers

. No. of Ove?all
Variable patients survival p Value
at1yr
Treatment modality
S+RT 6 33 0.0005
RT 12 0
Extracranial disease
active 14 0 0.0011
inactive 4 25
Total radiation dose
<50 Gy 14 0 0.013
=50 Gy 4 50
No. of BM
single 5 40 0.019
multiple 13 0
KPS
<70% 10 0 0.021
=>70% 8 25
Primary tumor site
ovary 7 14 0.065
others 11 9
Primary tumor histology
squamous cell carcinoma 7 14 0.25
adenocarcinoma 11 9
Age
<65 yrs 12 17 0.29
=65 yrs 6 0
Use of chemotherapy
yes 3 27 0.40
no 15 7
Initial FIGO stage
stages I-II 11 9 0.42
stages III-1V 7 14
Interval from primary Dx to BM Dx
<2 yrs 12 8 0.60
=2 yrs 6 17
Greatest dimension of BM
<4 cm 12 8 0.83
>4 cm 6 17

Dx: diagnosis, FIGO: International Federation of Gy-
necology and Obstetrics, KPS: Karnofsky perfor-
mance status, RT: radiotherapy, S: surgery.

vival (Table 2). No significant differences in survival
were seen with respect to other factors.

Two patients survived for more than 2 years. Both
patients had single brain metastasis, inactive ex-
tracranial disease, 90-100% KPS, and were treated
with S + RT. No late complications, such as mental
deterioration, were observed during follow up in
either patient. One patient died of recurrent brain
metastasis after 48.2 months, and the other patient
died of recurrent extracranial metastasis after 28.4
months.
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The median survival was 22.4 months for the three
patients in RPA class I, 4.9 months for the six
patients in RPA class II, and 2.8 months for the nine
patients in RPA class I11. There were statistically sig-
nificant differences in survival between these
groups (p = 0.001).

Ten of the 12 patients treated with palliative
radiotherapy showed improvements in neurological
symptoms, including headache, motor weakness,
seizures, and cerebellar dysfunction, with duration
of 1.5-4.5 months (median 3.1 months). Six of these
12 patients died of brain metastases accompanied by
deterioration of neurological symptoms, and the
other six patients died of pneumonia without de-
terioration of neurological symptoms.

Discussion

In the current study, 0.7% of the patients with gy-
necological cancers treated in our institutions devel-
oped brain metastases. The incidence of brain
metastases from ovarian cancer (2.1%) was higher
than those from other primaries (0.4-0.7%). This is
consistent with other studies with the reported rates
of 0.3-2.2% for ovarian cancer and 0.6-0.9% for
OtheI‘ CanCeI‘S.1’6_13’16’17’19_21’23_26’31’34’35’37’38] Clearly,
brain metastases from gynecological malignancies
are rare, but recent reports suggest an increasing in-
cidence of brain metastases, especially in patients
with ovarian cancer.'®3? The use of effective combi-
nation chemotherapy, especially regimens contain-
ing cisplatin for ovarian cancer, may increase sur-
vival, providing time for occult brain metastases to
become overt. Another explanation for the possible
increase in brain metastases is the availability of bet-
ter imaging techniques for diagnosis.?? Further
studies are required to monitor whether incidence
rates among these patients will continue to increase
in the future.

The primary mechanism of spread to the brain is
dissemination to the lungs, then to the brain via the
pulmonary vasculature.*’ Brain metastases from gy-
necological cancers are usually found in association
with widely disseminated disease.’'%2931) Qur study
found that 14 of 18 patients had active extracranial
diseases at diagnosis of brain metastases. These
results indicate that patients with brain metastases
usually have disseminated systemic diseases at the
time of clinical appearance of brain metastases.

Brain metastases are a major detrimental event in
the natural history of most malignancies. In the
majority of patients, the treatment of brain meta-
stases is a palliative measure, because the primary
disease is often advanced, and the general condition
of these patients often is poor. Despite numerous

studies designed to improve treatment outcome, the
median survival is only 3-6 months.#334) In the
present study, the median survival was 4.1 months,
and actuarial survival was 11% at both 12 months
and 24 months. Therefore, our results also indicated
that the prognoses of patients with brain metastases
from gynecological cancers were generally poor,
like those from non-gynecological sites.

Achieving local tumor control in the brain is now
known to improve the survival of selected patients.
Two randomized trials that excluded patients with
multiple brain metastases showed that surgical
resection plus radiotherapy was significantly better
than only radiotherapy.3039 Stereotactic radiosur-
gery also provided local control equivalent to sur-
gery and facilitated the treatment of patients with
surgically inaccessible or multiple lesions.?% In our
study, both patients who survived for more than 2
years were treated with S + RT. Both patients had
inactive extracranial disease, and also had KPS of
90-100%. The median survival for the three patients
in RPA class I (all treated with S + RT) was 22.4
months, which was comparable with the 14.8
months in the previous S + RT study.? The median
survival of 4.9 months for the six patients in RPA
class II (2 treated with S + RT) and that of 2.8
months for the nine patients in class III (1 treated
with S + RT) were comparable with the 3.8-4.2
months and 2.3 months, respectively, in the previous
studies.’®1% Brain metastases from ovarian cancer
are responsive to chemotherapy.?84? Therefore,
multimodal treatments may provide better results
in selected patients who may profit from effective
local tumor control in the brain, than in all patients
with brain metastases from gynecological cancers.

The present study also indicated that for patients
with unfavorable prognoses, palliative radiotherapy
was effective in improving the quality of remaining
life, as in patients with other primaries. WBRT is ef-
fective for the palliation of symptoms resulting from
intracranial metastases.??) The result of the first two
RTOG metastatic brain studies, which mainly incor-
porated patients with metastatic lung and breast
cancer, suggested that the administration of WBRT
could improve neurologic function in 50% of
patients, and 70% to 80% of patients spent their
remaining lives in an improved or stable neurologic
state.¥ Symptomatic response was obtained in 23 of
32 patients with brain metastases from ovarian can-
cer.!) All of 15 ovarian cancer patients with brain
metastases who received radiotherapy showed im-
provement in neurological symptoms.?¥ The present
study, which included ovarian cancer, uterine cervi-
cal cancer, and uterine corpus cancer, observed im-
provements of neurological function in 10 of 18
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patients after treatment.
The present study indicates that the prognoses for
patients with brain metastases from gynecological

cancers

are generally poor, although selected

patients may survive longer with intensive brain
tumor treatment. Palliative radiotherapy is recom-
mended for patients with unfavorable prognoses.
However, this retrospective study included a rela-
tively small number of patients, so further studies
are necessary to confirm our results.

10)
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Commentary

In a scientifically sound, retrospective study of 2729
patients with gynecological cancer, the authors report
on 18 patients who developed brain metastases. This
subgroup had a remarkably poor prognosis (median
survival about 4 months) despite treatment modalities
(i.e., surgical resection and radiation or radiation
alone). In the 2 patients who survived for more than 2
years, both had a single brain metastasis, inactive ex-
tracranial disease, and high Karnofsky performance
scores. The authors noted that palliative radiotherapy
was effective in improving quality of remaining life in
patients with an unfavorable prognosis.

We recommend that the authors and readers con-
sider the use of intraoperative radiation implants in
select patients with single brain metastasis for local
tumor control.” In our experience, we believe that this
radiation protocol is preferred versus whole brain
radiation therapy for reducing the potential for long-
term radiation induced toxicity. As the authors report
on their experience for a small group of patients with
brain metastases from gynecological cancer, they
recommend further study.
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This paper is a retrospective review from records of
18 cases with brain metastases from gynecological
cancers. The authors demonstrated that treatment
modality, extracranial disease status, total radiation
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dose, number of brain metastases, and KPS had sig-

nificant impacts on survival. These factors have been

shown both in other and their own material to be sig-

nificant prognostic factors for brain metastasis. These

new data could be helpful for our clinical practice in

the future. However, because brain metastases from

gynecological cancers are very rare, more randomized
trials are needed in the future.
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